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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 17, 98-101, 103, 125, 126 and 128 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Moravvej-Farshi et al. ("Novel Self-Aligned Polysilicon-Gate 
MOSFETs with Polysilicon Source and Drain," Solid-State Electronics, Vol. 30, No. 10, 
1987, Pp. 1053-62) in view of Hong (U.S. Patent No. 5,534,447) and further in view of 
Hsu et al. (U.S. Patent No. 5,693,974, previously cited by applicant). 

Moravvej-Farshi et al. disclose in figure 6 a raised drain structure (n+ poly), a 
raised source structure (n+ poly), a gate (n+ poly) located between the source and 
drain, a first capping layer (silicon dioxide on left half of figure) in communication with at 
least a portion of the gate and source, a first portion of a gate oxide region in 
communication with at least a portion of the gate and source, a second capping layer 
(silicon dioxide on right half of figure) in communication with at least a portion of the 
gate and drain, and a second portion of a gate oxide region in communication with at 
least a portion of the gate and drain. Moravvej-Farshi et al. do not teach a first pocket 
implant junction located in the substrate assembly comprising a first high dose implant 
and defining a first low-resistance path wherein the first pocket implant junction is in 
communication with the source predominantly along a non-sidewall portion thereof and 
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extends under a first portion of the gate. Nor does Moravvej-Farshi et al. teach a 
second pocket implant junction located in the substrate assembly comprising a second 
high dose implant and defining a second low-resistance path wherein the second pocket 
implant junction is in communication with the drain predominantly along a non-sidewall 
portion thereof and extends under a first portion of the gate. 

Hong teaches a transistor formed on a substrate assembly in figure 2f, for 
example. Hong teach a source 260/280, a drain 260/280, polysilicon gate 240 between 
the source and drain, a gate oxide 230, and first and second pocket implant junctions 
262. As seen in figure 2f (with the implant shown in figure 2e) pocket implant junctions 
are formed in the substrate assembly by first and second high dose implants, thus 
defining a low-resistance path, and the pocket implant junctions are in communication 
with the source and drain predominantly along a non-sidewall portion thereof and 
extend under a portion of the gate. 

In combining the pocket implant junction of Hong with the raised source/drain 
structure of Moravvej-Farshi et al., the pocket implants would necessarily be formed in 
the substrate along the edges (and partially underneath) of the gate. The pocket 
implants would also necessarily be formed in communication with the source and drain 
predominantly along a non-sidewall portion thereof since the source and drain of 
Moravvej-Farshi et al. are raised. 

Also, it is noted that a highly doped region in silicon (whether highly doped n-type 
or p-type) defines a low-resistance path as the addition of the n- or p- type dopants is 
known to lower the resistance of the material. 
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Moravvej-Farshi et al. and Hong are combinable because they are from the same 
field of endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to form a first and second pocket implant junction as claimed. 
The motivation for doing so is to prevent punchthrough between the source and drain. 
Therefore, it would have been obvious to combine Moravvej-Farshi et al. with Hong. 

Moravvej-Farshi et al. and Hong et al. do not teach a first field oxide region at 
least partially recessed within the substrate assembly and in communication with the 
raised drain structure and a second field oxide region at least partially recessed within 
the substrate assembly and in communication with the raised source structure. 

Hsu et al. teach a transistor on a substrate assembly in figure 12 which includes 
a raised source and drain 34, a gate 18, and a first field oxide region 12 at least partially 
recessed within the substrate assembly 10 and in communication with the raised drain 
structure 34 and a second field oxide region 12 at least partially recessed within the 
substrate assembly 10 and in communication with the raised source structure 34. 

Moravvej-Farshi et al. with Hong and Hsu et al. are combinable because they are 
from the same field of endeavor. At the time of the invention it would have been 
obvious to a person of ordinary skill in the art to form a first and second field oxide 
region as claimed. The motivation for doing so is to isolate semiconductor surface 
regions from other such regions in the substrate (Hsu et al. column 3 lines 37-55). 
Therefore, it would have been obvious to combine Moravvej-Farshi et al. and Hong with 
Hsu et al. to obtain the invention of claim 17. 

With regard to claim 98, the raised source is doped polysilicon. 
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With regard to claim 99, the raised drain is doped polysilicon. 

With regard to claim 100, the gate is doped polysilicon. 

With regard to claim 101 , the source includes a plug. 

With regard to claim 103, the gate includes a gate terminal as the entire gate 
structure is considered the gate terminal. 

With regard to claim 125, Moravvej-Farshi et al. disclose in figure 6 a raised drain 
structure (n+ poly), a raised source structure (n+ poly), a gate (n+ poly) located between 
the source and drain, a first capping layer (silicon dioxide on left half of figure) in 
communication with at least a portion of the gate and source, a first portion of a gate 
oxide region in communication with at least a portion of the gate and source, a first 
outidffusion area (shown with dashed lines) located in the substrate assembly and 
extending under a second portion of the source, a second capping layer (silicon dioxide 
on right half of figure) in communication with at least a portion of the gate and drain, a 
second portion of a gate oxide region in communication with at least a portion of the 
gate and drain, and a second outdiffusion area (dashed line beneath drain) located in 
the substrate assembly extending under a second portion of the drain. Moravvej-Farshi 
et al. do not teach a first pocket implant junction located in the substrate assembly 
comprising a first high dose implant and defining a first low-resistance path wherein the 
first pocket implant junction is in communication with the source predominantly along a 
non-sidewall portion thereof and extends under a first portion of the gate. Nor does 
Moravvej-Farshi et al. teach a second pocket implant junction located in the substrate 
assembly comprising a second high dose implant and defining a second low-resistance 



Application/Control Number: 10/008,653 Page 6 

Art Unit: 2815 

path wherein the second pocket implant junction is in communication with the drain 
predominantly along a non-sidewall portion thereof and extends under a first portion of 
the gate. 

Hong teaches a transistor formed on a substrate assembly in figure 2f, for 
example. Hong teach a source 260/280, a drain 260/280, polysilicon gate 240 between 
the source and drain, a gate oxide 230, and first and second pocket implant junctions 
262. As seen in figure 2f (with the implant shown in figure 2e) pocket implant junctions 
are formed in the substrate assembly by first and second high dose implants, thus 
defining a low-resistance path, and the pocket implant junctions are in communication 
with the source and drain predominantly along a non-sidewall portion thereof and 
extend under a portion of the gate. 

In combining the pocket implant junction of Hong with the raised source/drain 
structure of Moravvej-Farshi et al., the pocket implants would necessarily be formed in 
the substrate along the edges (and partially underneath) of the gate. The pocket 
implants would also necessarily be formed in communication with the source and drain 
predominantly along a non-sidewall portion thereof since the source and drain of 
Moravvej-Farshi et al. are raised. 

Also, it is noted that a highly doped region in silicon (whether highly doped n-type 
or p-type) defines a low-resistance path as the addition of the n- or p- type dopants is 
known to lower the resistance of the material. 

Moravvej-Farshi et al. and Hong are combinable because they are from the same 
field of endeavor. At the time of the invention it would have been obvious to a person of 
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ordinary skill in the art to form a first and second pocket implant junction as claimed. 
The motivation for doing so is to prevent punchthrough between the source and drain. 
Therefore, it would have been obvious to combine Moravvej-Farshi et at. with Hong. 

Moravvej-Farshi et al. and Hong et al. do not teach a first field oxide region at 
least partially recessed within the substrate assembly and in communication with the 
raised drain structure and a second field oxide region at least partially recessed within 
the substrate assembly and in communication with the raised source structure. 

Hsu et al. teach a transistor on a substrate assembly in figure 12 which includes 
a raised source and drain 34, a gate 18, and a first field oxide region 12 at least partially 
recessed within the substrate assembly 10 and in communication with the raised drain 
structure 34 and a second field oxide region 12 at least partially recessed within the 
substrate assembly 10 and in communication with the raised source structure 34. 

Moravvej-Farshi et al. with Hong and Hsu et al. are combinable because they are 
from the same field of endeavor. At the time of the invention it would have been 
obvious to a person of ordinary skill in the art to form a first and second field oxide 
region as claimed. The motivation for doing so is to isolate semiconductor surface 
regions from other such regions in the substrate (Hsu et al. column 3 lines 37-55). 
Therefore, it would have been obvious to combine Moravvej-Farshi et al. and Hong with 
Hsu et al. to obtain the invention of claim 125. 

With regard to claim 126, though Moravvej-Farshi et al. do not specifically teach 
forming the device of figure 6 as a P-channel device, it would have been obvious to one 
of ordinary skill in the art to form the device with opposite conductivity types than shown 
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to form a PMOS. In doing so and applying the teaching of Wolf et al. to suppress 
punchthrough effects it would have been obvious to one of ordinary skill in the art to 
form the first and second pocket implant junctions with phosphorous. Wolf et al. teach 
doping with phosphorous in a PMOS device to form pocket implants on page 238, final 
paragraph. 

With regard to claim 128, Moravvej-Farshi et al. disclose in figure 6 a raised drain 
structure (n+ poly), a raised source structure (n+ poly), a gate (n+ poly) located between 
the source and drain, a first capping layer (silicon dioxide on left half of figure) in 
communication with at least a portion of the gate and source, a first portion of a gate 
oxide region in communication with at least a portion of the gate and source, a second 
capping layer (silicon dioxide on right half of figure) in communication with at least a 
portion of the gate and drain, and a second portion of a gate oxide region in 
communication with at least a portion of the gate and drain. Moravvej-Farshi et al. do 
not teach a halo structure in the substrate assembly comprising a first pocket implant 
junction and a second pocket implant junction, first pocket implant junction comprising a 
first high dose implant in communication with the source predominantly along a non- 
sidewall portion thereof and extends under a first edge of the gate and the second 
pocket implant junction comprising a second high dose implant in communication with 
the drain predominantly along a non-sidewall portion thereof and extends under a 
second edge of the gate. 

Hong teaches a transistor formed on a substrate assembly in figure 2f, for 
example. Hong teach a source 260/280, a drain 260/280, polysilicon gate 240 between 
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the source and drain, a gate oxide 230, and first and second pocket implant junctions 
262. As seen in figure 2f (with the implant shown in figure 2e) pocket implant junctions 
are formed in the substrate assembly by first and second high dose implants, thus 
defining a low-resistance path, and the pocket implant junctions are in communication 
with the source and drain predominantly along a non-sidewall portion thereof and 
extend under a portion of the gate. 

In combining the pocket implant junction of Hong with the raised source/drain 
structure of Moravvej-Farshi et al., the pocket implants would necessarily be formed in 
the substrate along the edges (and partially underneath) of the gate. The pocket 
implants would also necessarily be formed in communication with the source and drain 
predominantly along a non-sidewall portion thereof since the source and drain of 
Moravvej-Farshi et al. are raised. 

Also, it is noted that a highly doped region in silicon (whether highly doped n-type 
or p-type) defines a low-resistance path as the addition of the n- or p- type dopants is 
known to lower the resistance of the material. 

Moravvej-Farshi et al. and Hong are combinable because they are from the same 
field of endeavor. At the time of the invention it would have been obvious to a person of 
ordinary skill in the art to form a first and second pocket implant junction as claimed. 
The motivation for doing so is to prevent punchthrough between the source and drain. 
Therefore, it would have been obvious to combine Moravvej-Farshi et al. with Hong. 

Moravvej-Farshi et al. and Hong et al. do not teach a first field oxide region at 
least partially recessed within the substrate assembly and in communication with the 
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raised drain structure and a second field oxide region at least partially recessed within 
the substrate assembly and in communication with the raised source structure. 

Hsu et al. teach a transistor on a substrate assembly in figure 12 which includes 
a raised source and drain 34, a gate 18, and a first field oxide region 12 at least partially 
recessed within the substrate assembly 10 and in communication with the raised drain 
structure 34 and a second field oxide region 12 at least partially recessed within the 
substrate assembly 10 and in communication with the raised source structure 34. 

Moravvej-Farshi et al. with Hong and Hsu et al. are combinable because they are 
from the same field of endeavor. At the time of the invention it would have been 
obvious to a person of ordinary skill in the art to form a first and second field oxide 
region as claimed. The motivation for doing so is to isolate semiconductor surface 
regions from other such regions in the substrate (Hsu et al. column 3 lines 37-55). 
Therefore, it would have been obvious to combine Moravvej-Farshi et al. and Hong with 
Hsu et al. to obtain the invention of claim 17. 

For arguments sake, if applicant argues that the pocket implant junction of Hong 
figure 2f, when combined with Moravvej-Farshi et al. is still not "predominantly" along a 
non-sidewall portion of the source and drain, the claims are still obvious when combined 
with Hong figure 1 . It would have been obvious to combine Moravvej-Farshi et al. with 
figure 1 of Hong which provides the pocket implant junction along the entire bottom 
surface of the source and drain. In the device shown in Hong figure 1 , the pocket 
implant junction is formed even more predominantly along a non-sidewall portion of the 
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source and drain. It would have been obvious to use the pocket implant junction of 
Hong figure 1 to prevent punchthrough between the source and drain. 

3. Claim 102 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Moravvej-Farshi et al. ("Novel Self-Aligned Polysilicon-Gate MOSFETs with Polysilicon 
Source and Drain," Solid-State Electronics, Vol. 30, No. 10, 1987, Pp. 1053-62) with 
Hong (U.S. Patent No. 5,534,447) and Hsu et al. (U.S. Patent No. 5,693,974) as applied 
to claims 17, 98-101, 103, 125, 126 and 128 above in view of lio et al. (U.S. Patent No. 
6,130,482). 

Moravvej-Farshi et al. teach a plug on the source but do not teach an adhesive 
layer included in the plug. The plug of Moravvej-Farshi et al. is taught as comprising 
aluminum and the source region is silicon, lio et al. teach an aluminum plug in a contact 
hole where the aluminum plug contacts a silicon substrate (figure 3C, column 9 lines 38- 
46 and column 10 lines 35-50). lio et al. teach forming a TiN adhesion/barrier layer 
between the aluminum plug and the silicon substrate. 

Moravvej-Farshi et al. with Hong, Hsu et al. and lio et al. are combinable 
because they are from the same field of endeavor. At the time of the invention it would 
have been obvious to a person of ordinary skill in the art to form an adhesion/barrier 
layer between the plug and the silicon source. The motivation for doing so is to prevent 
junction spiking (see lio et al. column 10 lines 44-50). Therefore, it wouid have been 
obvious to combine Moravvej-Farshi et al., Hong and Hsu et al. with lio et al. to obtain 
the invention of claim 102. 
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Response to Arguments 

4. Applicant's arguments with respect to claims 17, 98-103, 125, 126 and 128 have 
been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to N. Drew Richards whose telephone number is (571) 
272-1736. The examiner can normally be reached on Monday-Friday 9:00-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on (571 ) 272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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